INTRODUCTION
Vascular leiomyoma, which is derived from the smooth muscle of blood vessels, may occur anywhere in the skin or subcutaneous tissue [1] . The tumor usually occurs in the lower extremities as a slow-growing, firm, mobile and occasionally painful mass [2, 3] . Vascular leiomyoma is an uncommon type of leiomyoma and rarely occurs in the head and neck. Vascular leiomyoma occuring on various anastomical sites in the head and neck have been described in case reports [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Description of head and neck vasclar leiomyomas with large case series are rare. We report our 11-year experience with the clinical manifestations, pathologic characteristics, and management of vascular leiomyoma in the head and neck.
MATERIALS AND METHODS
The clinical records of 12 patients with vascular leiomyoma of the head and neck in the 11-year period between 2000 and 2010 were reviewed retrospectively. The clinical informations were summarized in Table 1 . Pathologic specimen from each tuObjectives. Vascular leiomyoma is an uncommon benign tumor of smooth muscle origin that arises from the muscularis layer of blood vessel walls. We report our experiences with the clinical manifestations, pathologic characteristics, and management of vascular leiomyoma in the head and neck.
Methods. The clinical records of 12 patients with vascular leiomyoma of the head and neck in the 11-year period were reviewed retrospectively.
Results. The 12 patients included nine men and three women. The locations of the tumors were variable, including nasal cavity, auricle, hard palate, upper lip, upper eyelid, and supraclavicular space. All but three patients reported an asymptomatic spherical mass; the other three patients complained of intermittent epistaxis or unilateral nasal obstruction resulting from the tumor originating in the nasal cavity. All tumors were painless. Computed tomography consistently revealed a well-defined, intensely enhanced small mass on the mucosa. No case was dignosed corretly as vascular leiomyoma before surgical excision. All patients underwent localized surgical excision of the tumor without recurrence. Five of 12 tumors (42%) were of solid type, four (33%) were of venous type, and three (25%) were of cavernous in histological classification. The histologic type was not related to gender, site of occurrence, and presence of pain.
mor was reviewed by the pathologist to confirm the diagnosis and subtype classification proposed by Morimoto [3] . This study was approved by the Institutional Review Board of Chonnam National University Hwasun Hospital.
RESULTS

Patient characteristics
Among the 12 patients, nine (75%) were male and three (25%) were female. The ages ranged from 37-71 years with a mean age of 49.3±7.9 years. Eight patients out of 12 (67%) were in their fifth and sixth decade. The locations of the tumors were variable, including the nasal cavity, auricle, upper eyelid, upper lip, hard palate, and supraclavicular space ( Table 2 ). All except one tumor located deep in the supraclavicular space developed in the skin or mucosa such as the oral or nasal mucosa. There were no multiple cases in our series.
Most patients presented with an asymptomatic, well-defined spherical mass in the head and neck (Table 3) . In three patients, the tumors originated in nasal cavity; these patients complained of progressive nasal obstruction and/or recurrent epistaxis. No patients in our series complained of pain. The tumors ranged in size from 5-35 mm with a mean of 13.3±6 mm. All but one tumor was under 20 mm in diameter. The large tumor measured 35 mm in diameter and it presented as an asymptomatic mass in the supraclavicular space. Six of the 12 patients (50%) subjectively complained of a slow-growing mass after they noted the mass. The mean size of five tumors originating from the nasal cavity was 13.2 mm, which is similar to that of the patients with other head and neck vascular leiomyomas.
Diagnosis, treatment and prognosis
Computed tomography (CT) for preoperative evaluation was performed in four patients. CT consistently revealed a well-defined, intensely enhanced small mass on the mucosa (Fig. 1 ). Ultrasonography yielded no characteristic findings for preoperative diagnosis. Fine needle aspiration biopsy was performed in three patients, but was not diagnostic as contamination by blood occurred. Neither case was dignosed correctly as vascular leiomyoma before surgical excision. All patients underwent localized surgical excision of the tumor. Three patients underwent tumor excision with a cuff of adjacent normal tissue. Nine patients underwent only enucleation of the tumor. Regardless the extent of resection, no patients had experienced a recurrence with a mean follow-up period of 52 months.
Histopathologic findings
All 12 tumors shared the same basic histopathologic features revealed by hematoxylin and eosin (H&E) staining. The tumors were well-circumscribed and showed the presence and abundance of vascular spaces, surrounded by thick muscular walls composed of circumferentially arranged smooth muscle cells (Fig. 2) . Immunohistochemical staining for actin and other special markers including desmin, CD31, and CD34 was performed in nine patients. Immunohistologic findings for actin showed strong positive reaction to smooth muscle fibers in all nine tumors (Fig. 3) . In the histological classification proposed by Morimoto [3] , five of 12 tumors (42%) were of the solid type, four (33%) were of the venous type, and three (25%) were of the cavernous type. The histologic subtype was not related to gender, site of occurrence, and symptoms including pain. 
DISCUSSION
Vascular leiomyoma is a distinct subset of leiomyomas, most often presenting in the subcutaneous tissues of the extremities [1] [2] [3] [4] . Only 8.5% of tumors arise from the head and neck area [2] . The mean age of the patients in our present series was 49.3 years, which is similar to that of the patients with non-head and neck vascular leiomyoma [2] . However, a male preponderance was observed in our head and neck series, in contrast to a female preponderance with non-head and neck vascular leiomyoma. The locations of vascular leiomyoma in the head and neck varied. Vascular leiomyomas occuring in various anastomical sites such as auricle, larynx, tonsil, oral cavity, submandibular gland, parotid gland, turbinate, nasal cavity, retropharyngal space, and carotid sheath, have been reported [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . In the present series, the most common sites of occurrence were the nasal cavity and auricle. Hachisuga et al. [2] also reported that the ear, lip, and nasal cavity were the most common sites. In addition, most of the tumors were located in the skin and mucosa in the present series and previous reports [2, [14] [15] [16] . Vascular leiomyomas in the deep neck space were rare.
Vascular leiomyoma in the head and neck have the characteristic small tumor size (≤2 cm in diameter) in the present and previous studies [2, [14] [15] [16] . The small tumor size may be due to their easily detectable superficial location and slow-growing nature [15] . If a vascular leiomyoma is deep seated, it could grow large, such as the 35 mm sized tumor originating from the supraclavicular space in our series. Five tumors that originated from the nasal cavity were similar to that of the patients with other head and neck vascular leiomyoma. However, they led to nasal symptoms such as nasal obstruction, and/or epistaxis due to the limited space of nasal cavity. They may be detected early due to these symptoms despite their hidden location. Vascular leiomyomas, except tumors in the nasal cavity, are asymptomatic. Although pain was the most characteristic subjective symptom in patients with vascular leiomyoma in the other regions, no patients in our head and neck series complained of pain.
Morimoto [3] proposed a classification system, which divided vascular leiomyoma into solid, cavernous, and venous types, and reported that these pathologic subtypes were related to clinical manifestations. Previous studies have reported that venous type develops more often in the head regions and the solid type is usually painful [2, 3] . Although our case series was not large for definative conclusions, the solid type was the most common and the histologic subtypes had similar distribution. Regardless of the subtype, no patient had a painful or tender mass. The histologic subtype was not related to clinical manifestations such as gender, site of occurrence, and symptoms in the present series. Therefore, Morimoto's classification may not have clinical significance for head and neck vascular leiomyomas.
Preoperative diagnosis of the vascular leiomyoma is difficult. CT shows an intense enhanced submucosal or subcutaneous small mass, and could be helpful in cases of clinical suspicion of vascular leiomyoma. Cytological study was not diagnostic because of the rich vascularity in vascular leiomycoma. Localized surgical excision with histopathological study is the diagnosis and the treatment of choice. Despite their vascular nature, significant bleeding during the surgical excision is rarely seen [15, 16] . Recurrences are notably rare [2, 4] . In our series, nine patients of 12 (75%) underwent only enucleation of the tumor and no patients had experienced a recurrence. Although our case series would be small sample size for definite conclusions, we suggest that enucleation of the tumor is sufficient management with regard to the extent of tumor resection. We also have experienced no severe bleeding regardless of the location and subtype.
Most vascular leiomyomas can be correctly diagnosed by microscopy with conventional H&E staining [15] . Immunohistochemical stain for smooth muscle cells, such as actin, myosin, desmin, and for vascular endothelium such as CD31 and factor VIII can contribute to differential diagnosis, especially to rule out other spincle cell tumors such as hemangioma, angiofibroma, fibroma, angiomyolipma, and angiomyosarcoma [17] .
In conclusion, vascular leiomyoma presents as a small and painless mass in various locations of the head and neck region. Localized surgical excision is the only way to make the diagnosis and gives excellent results. The histologic subtype classification does not affect the clinical manifestations and prognosis.
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